ABSTRACT
INTRODUCTION
The rapid growth of Internet use, combined with advancements in information technology, have changed all aspects of our daily lives. One area of notable change has been the education environment, where Internet technology has caused a shift in learning paradigms [59] . Today, online learning has become one of the most widely used learning paradigms in the education environment [10] . However, online learning also faces great challenges due the increasingly diverse and cross-cultural nature of the learning environment [17] . These challenges have raised awareness of the complexities associated not only with cross-cultural learning but also with the use of an Online Learning Systems (OLS) model developed in a western culture [7] .
The growing interest in OLS in non-western countries, in western countries among higher academic institutions with multi-cultural learner bases, as well as in international organizations has created a critical and central need for studies of OLS effectiveness that take a cross-cultural approach [7] . Sánchez-Franco, Martínez-López, and Martín-Vekicia [52] have suggested that learners' cultural backgrounds can potentially influence their perceptions of OLS effectiveness, or as Bowers [8] noted over a decade ago, technology is not "culturally neutral." Reinforcing this idea, studies in cross-cultural psychology have found that many ideas concerning learners' beliefs and behavior formulated based upon studies in western countries cannot be generalized to nonwestern societies [12] . Since the general cultural norms of one country may differ in various degrees from those of other countries, it appears that the findings of past OLS studies may not necessarily apply to non-western countries [65] . Yet, it has long been clear that valid crosscultural comparisons of OLS effectiveness are lacking [2] . The results of such a lack may be misguided decision-making regarding the development, acquisition, delivery, and implementation of OLS [10] . The fact is that most current commercial OLS developed in western cultures may not be considered equally effective when adopted by a non-western culture. Thus, the problem is the limited evidence that western-based OLS models are effective in non-western countries According to Bray et al. [7] and Levy [44] , interest in OLS is increasing, with many higher academic institutions and private organizations now investing significant capital in OLS. OLS has become an increasingly important aspect of higher academic institutions, governments, and international organizations as they attempt to meet the needs of an expanding pool of traditional and nontraditional learners [40] The most common types of OLS are asynchronous, synchronous, and mixed learning systems [42] . In IS literature, the term OLS often refers to all such asynchronous, synchronous, or mixed learning systems. In instructional technology literature, an OLS is also referred to as a Learning Management System (LMS) or Course Management System (CMS).
THEORETICAL BACKGROUND
IS literature contains two established user satisfaction models: Bailey and Pearson's [4] user information satisfaction (UIS) and Doll and Torkzadeh's [14] end-user computing satisfaction (EUCS). According to Wang [58] , most OLS effectiveness studies have utilized UIS and EUCS as surrogate measures of OLS effectiveness. However, these models were developed in western countries and have largely received their validation through application in western countries. According to Zhang et al. [65] , attempting to apply western models to non-western countries may not be valid. Theories and models that were developed in western countries might potentially have different or contradicting results when applied to another culture [41] , [64] . Further, measures and models developed in prior research using learners from western cultures may not be directly applicable to, or may require adjustment, in other cultures. In order to make valid comparisons, Lee and Lee [41] have suggested that models developed in western countries be tested for robustness across cultures. Levy's [44] study pointed out that many scholars have criticized these models as being either inapplicable or unsuitable for OLS, or for omitting items of the degree of importance of the measured OLS characteristics. OLS characteristics are defined in this study as the attributes or features associated with OLS [44] . For instance, Etezadi-Amoli and Farhoomand [20] have criticized EUCS and UIS for not including user beliefs in the measurement of user satisfaction. They further argued that including such measurements on user beliefs will provide a better understanding of IS effectiveness. Doll and Torkzadeh [15] conceptualized general IS user satisfaction as "the affective attitude towards a specific computer application by someone who interacts with the application directly" (p. 261). In turn, Bailey and Pearson [4] defined satisfaction as "the sum of the user's weighted reactions to a set of characteristics" (p. 531). Another definition of satisfaction in the context of OLS comes from research by Levy [44] , wherein satisfaction is defined as "the perceived performance level users find at a post-experience point of time with e-learning systems" (p. 88). This study followed Levy's [44] definition of IS satisfaction in the context of OLS.
According to research conducted by Chen et al. [10] and Lee & Lee [41] , different cultural dimensions might have a direct or indirect influence on a learner's perceived OLS effectiveness. According to the classical work by Hofstede [29] , cultural dimensions permeate every aspect of individual daily life and can have a significant influence on many situations, such as learner perceptions. Due to the potentially different exigencies different cultural dimensions may exert, these dimensions need to be considered in any form of cross-cultural communication [65] . The consideration of cultural dimensions is important with OLS because OLS is popular in universities across many cultures, yet most OLSs used in non-western cultures were developed in western ones.
There are deep-rooted differences in how cultural dimensions might affect a learner's perceived OLS effectiveness [1] , [48] , [57] . A number of studies have suggested that cultural dimensions may influence learners' perceived OLS effectiveness [1] , [11] , [57] . Yet, very little attention has been given to comparing these cultural dimensions with learners' perceived OLS effectiveness [10] . According to Gallivan and Srite [23] , most research in IS has examined the implications of different cultural dimensions on various systems, such as group support systems (GSS), knowledge management systems (KMS), and videoconferencing. However, little attention has been given to OLS in terms of perceived effectiveness across different cultural dimensions.
Culture and Cultural Dimensions
Culture is a complex construct that can be studied on many levels, such as the organizational, regional, and national [55] . In past literature, researchers have defined culture in various ways. However, this study followed the seminal work by Hofstede [29] , [30] , [31] , [32] , [33] and defined culture as "the collective programming of the mind which distinguishes the members of one group or category of people from another" (p. 260). Hofstede conceptualized culture through five cultural dimensions: (a) Power Distance dimension (PDD); (b) Individualism/Collectivism dimension (ICD); (c) Masculinity/Femininity dimension (MFD); (d) Uncertainty Avoidance dimension (UAD); and (e) Long/Short Term Orientation dimension (LSOD). Although many frameworks for measuring culture have been developed, Hofstede's cultural dimensions taxonomy was derived from research exploring 88,000 respondents from over 60 countries. Hofstede's [29] , [30] , [31] , [32] , [33] cultural dimensions have been widely validated and extensively employed in IS research [11] , [60] . Based on Hofstede's [29] , [30] , [31] cultural dimensions, American and Malaysian cultures are differentiated as indicated in Table 1 . 
The Power Distance Dimension
Hofstede suggested that the PDD has tremendous ramifications in education. The PDD score for Americans is noted as 40, compared to 104 for Malaysians (in this category, 104 being the highest and 11 being the lowest). In a high PDD society, such as that of Malaysia, instructors and learners tend not to be perceived as equal [6] . Further, in a high PDD society as in Malaysia learning is perceived as largely a one-way process wherein instructors are authorities who pass along knowledge to learners, while learners do not question that authority [6] . Therefore, in Malaysian culture learners rely on their instructor for their education. In a low PDD society, such as in the United States, instructors and learners are perceived more equally. Further, in a low PDD society, learners perceive their instructors more as facilitators, while learners are still expected to demonstrate initiative, originality, and to develop their own knowledge [6] .
The Individualism/Collectivism Dimension
The ICD score for Americans is noted as 91, compared to 26 for Malaysians (91 being the highest and six the lowest for this category). In the ICD dimension, a high score represents individualism while a lower score represents collectivism. In an individualist society, most learners prefer to work individually and they are treated more or less equally. In addition, learners in an individualist society view education as a way to becoming more independent and increasing their economic worth [6] . On the other hand, in a collectivist society, learners prefer to take responsibility as a group rather than as individuals. Further, in a collectivist society, learners' primary purpose or aim in learning is to secure a place in society and generate social status [6] .
The Masculinity/Femininity Dimension
The MFD score for Americans is noted as 62, compared to 50 for Malaysians (110 being the highest and five being the lowest in this category). In the MFD dimension, a high score represents masculinity while a lower score represents femininity. In a masculine society, learners are achievement conscious, seek high grades, and hold reputation as very important [6] . On the other hand, in a feminine society, learners are less aggressive goal achievers and being average is perceived as acceptable [6] .
The Uncertainty Avoidance Dimension
The UAD score for Americans is noted as 46, compared to 36 for Malaysians (112 being the highest and eight being the lowest in this category). In a strong uncertainty avoidance society, the instructor is the expert and ultimate authority. The learner in a strong UAD society prefers a structured learning environment with precise objectives, detailed assignments, and precise answers [6] . On the other hand, in a weak uncertainty avoidance society, the instructor is sociable and amenable to openness with learners. The learner in a weak UAD culture is more comfortable with broad objectives and multiple solutions to a problem [6] .
The Long/Short Term Orientation Dimension
The LSOD score for Americans is noted as 29, while there is as yet no score for Malaysians (118 being the highest and 16 being the lowest in this category). Therefore, this study will need to determine the LSOD score for Malaysian culture. LSOD is the fifth of Hofstede's five cultural dimensions. LSOD was added as a dimension after the original four failed to fully distinguish differences in thinking between eastern and western cultures [30] .
IS Effectiveness
According to Au, Ngai, and Cheng [3] , as well as [24] , measuring IS effectiveness remains a critical concern for both academia and IS practitioners. To begin with, there is little agreement even on the definition of IS effectiveness. Further, measuring IS effectiveness is no easy task [15] [24][36] [53] . Therefore, many researchers have adopted an indirect approach, such as measuring UIS, quality of decision making, productivity from cost/benefit analysis, and system quality as a surrogate measure of IS effectiveness [24] . However, due to the difficulty in quantifying and linking costs and benefits to particular IS innovations, measures based on system usage and user perception have become prominent within IS literature [24] . According to [24] , some researchers have suggested user satisfaction is more preferable than IS usage as a surrogate of IS effectiveness. They argue that the relationship between usage and the quality of decisionmaking tends to be weak. For these reasons, a significant amount of research has been devoted to developing and refining measures of user satisfaction [4] , [5] , [24] , [36] .
OLS Effectiveness
According to Levy [44] and Sun [57] , many higher academic institutions and international organizations are now investing significant capital in OLS, and interest in OLS is rapidly expanding. Currently OLS is the most widely adopted format in developing countries due to its flexibility and the overall quality of online learning [45] . Even though OLS is one of the most significant developments in the IS industry, the methods of measuring OLS effectiveness continue to be a critical issue on an international and multi-cultural level such effectiveness cannot be evaluated based on any single item scale, such as global satisfaction [58] .
Since the 1980s, user satisfaction has received considerable attention as an important surrogate measure of overall IS effectiveness [4] , [35] , [36] , [44] , [63] . The UIS and EUCS have been the most popular measurement instruments for measuring user satisfaction [13] . However, both UIS and EUCS are relatively dated and end-user computing has dramatically changed over the decades since their inception [13] [63]. According to Xiao and Dasgupta [63] as well as Wang [58] , both UIS and EUCS might be unsuitable for Web-based information systems because UIS and EUCS were not developed for the OLS context. Further, UIS and EUCS have been criticized for omitting items of the degree of importance of measured OLS characteristics [44] .
According to Wang [58] , valid cross-cultural comparisons of OLS effectiveness are still lacking because most studies have been narrowly focused on samples from western cultures. As a result, their findings cannot be generalized globally due to potential differences when applied to another culture [11] , [26] , [41] , [65] . According to Hofstede and Bond [34] , the general cultural values of one country may differ from those of another. Rokeach [49] has defined value as a type of belief that is "centrally located within one's total belief system, about how one ought or ought not to behave" (p. 124). Consistent with existing OLS literature, this study will define value as the "enduring core belief about the level of importance learners attribute to OLS as a whole" [43] (p. 295). According to Kahle and Kennedy [38] , values cause attitudes, which in turn cause behavior. Many behavioral scientists have applied value concepts as predictors of consumer behavior [28] , organizational behavior [46] , job-seeking behavior [22] , etc. According to Levy [44] , the significance of value research is clearly demonstrated; however, value as a construct in current IS literature is still lacking. In response to this need for a value construct, Levy [44] has developed a framework that includes value construct to measure IS effectiveness, specifically for OLS. However, additional research is needed to investigate OLS effectiveness in a cross-cultural context.
Perceived Satisfaction
Measuring IS effectiveness is extremely difficult [4] , [5] , [9] , [36] , [54] . Consequently, researchers have turned to measuring user satisfaction as a surrogate measure of IS effectiveness. According to Ives et al. [36] , user satisfaction is a more feasible surrogate of IS effectiveness. Therefore, during the 1980s user satisfaction became a pervasive measure of IS effectiveness [13] . In 1983, Ives et al. [36] developed UIS based on research conducted by Bailey and Pearson [4] . However, Doll and Torkzadeh [14] claimed that the UIS instrument focused solely on specific applications rather than the end-user in general. In response to this, they developed EUCS. The next section will provide an overview of the UIS and EUCS instruments along with a discussion of their limitations. According to Doll and Torkzadeh [14] , the UIS focuses mainly on evaluating specific rather than general applications. In response to this, Doll and Torkzadeh [14] , [15] developed the EUCS to measure general satisfaction. EUCS contains 12 items and is comprised of five components: (a) content; (b) accuracy; (c) format; (d) ease of use; and (e) timeliness. Many subsequent studies have confirmed the reliability and validity of the EUCS measurement. Despite EUCS's popularity and the confirmation of its reliability and validity by subsequent studies, EUCS has also been criticized for its lack of measurements of service quality and technical support [53] . Another criticism is that the EUCS measures the frequency of satisfaction rather than the extent of satisfaction with the characteristics of a given application [20] . Therefore, additional research is needed to investigate the measurement of OLS effectiveness using an instrument that overcomes the limitations of UIS and EUCS.
UIS and EUCS Instruments

Perceived Value
Value has been defined in variant ways in past literature. Rokeach [49] claimed value as the core conception of the desirable within the individual and every society, further stating that value is the main dependent variable in the study of personality, society, and culture. Further, Rokeach [49] According to Rokeach [53] , scholars had largely neglected the concept of value and placed too much attention on the concept of attitude. He argued that value served as an important criteria by which a person evaluated ideas, objects, and actions; while attitude did not. Rokeach further claimed that value was centrally located in an individual's cognitive system, impacting attitude and satisfaction. He suggested value to be the determinant of attitude and behavior. The two satisfaction models UIS and EUCS do not include a value construct, a focus of criticism of some scholars. These critics argue that including a value construct will provide a better understanding of IS effectiveness.
Learners' Value Index of Satisfaction (LeVIS)
LeVIS was developed specifically for OLS [44] . LeVIS has four pillars with a 48 survey-item self-report survey instrument to measure both learners' perceived value and satisfaction for each OLS characteristic. These four pillars are: (a) technology/support; (b) course; (c) professor; and (d) learner. Consistent with the literature, this study will follow Levy's [44] definition of learner value as, "the importance of enduring core beliefs concerning each characteristic of OLS when learning online" (p. 295). LeVIS is more appropriate for this study compared to UIS and EUCS, as it includes the constructs of value and satisfaction in the context of OLS. According to Levy [44] , most research from the psychology and marketing fields suggests that the value, attitude, behavior, and satisfaction constructs are closely related. According to Durgee, O'Conor, and Veryzer [16] , value is an important concept as it impacts attitude which has an impact on behavior, which in turn impacts satisfaction. Similarly, Rokeach [50] has claimed that value is a determinant of attitudes and behavior. Rokeach further claimed that, "individuals derive satisfaction from expressing attitude appropriate to their personal values" [49] (p. 130). Therefore, it is important to have a value construct in the context of OLS since value impacts attitude and satisfaction.
LeVIS is a tool for determining the effectiveness of an OLS. LeVIS includes questions measuring the perceived value and satisfaction of OLS characteristics as well as their respective four pillars. In this study, the results of measuring OLS characteristics and their four pillars will be aggregated across all learners. These aggregated measures will result in eight scores: two scores for each OLS pillar (Sa, Sb, Sc, Sd and Va, Vb, Vc, Vd). These scores will then be used to calculate the effectiveness of the technology/support pillar (Ea), course pillar (Eb), professor pillar (Ec), and learner pillar (Ed). 
RESEARCH QUESTIONS
Research Method and Sample
This study utilized a comparative research design. It aimed to compare learners'' cultural dimensions and their perceived effectiveness of OLS (across the four pillars: technology/support, course, professor, and learner) among American and Malaysian university learners. This study used a survey methodology to collect data from learners enrolled in American and Malaysian universities. More specifically, this study administered surveys to American and Malaysian university learners enrolled in courses utilizing OLS as their online learning environment.
The Web-based survey was created and then the uniform resource locator (URL), or hyperlink, to the survey was distributed to study participants. Validated survey items were adopted from Hofstede's cultural dimensions in order to measure cultural differences, while Levy's [44] LeVIS was used to measure learners' perceived OLS effectiveness. Hofstede's cultural dimension measurement was used for collecting data, which were then applied to a cultural dimension index to identify cultural differences between American and Malaysian learners. LeVIS was used for measuring learners' perceived OLS effectiveness.
The sample for this study consisted of two different cultural groups, namely American (United States) and Malaysian. More specifically, this study randomly chose learners from American and Malaysian universities that were taking courses using OLS. The target sample of this study was students of public and private universities from the University of Hawaii, Hawaii Pacific University, and the Universiti Tun Abdul Razak (UNITAR), Malaysia.
Instrumentation and Data Collection
There were three sections to this survey: (1) LeVIS; (2) Hofstede's cultural dimension measure; and (3) demographic information. The first part of the survey instrument consisted of 48 survey items to measure learners' perceived OLS effectiveness. In this LeVIS section, the survey items were divided into the four pillars of OLS: (a) technology/support; (b) course; (c) professor; and (d) learner. The five-point Likert scale (1-2-3-4-5) was used to indicate learners' level of satisfaction and levels of importance. The second part of the survey instrument consisted of 20 survey items designed to measure cultural dimensions and address the five different dimensions of culture. This study adapted the original five-point Likert scale from Hofstede [29] [30] [31] . The last part of the survey instrument collected the following demographic information from learners: current nationality, nationality at birth, gender, age, years of computer use, and number of online courses taken.
Reliability
To determine internal consistency across items for each construct, Cronbach's Alpha reliability tests were conducted for Va, Vb, Vc, Vd, Sa, Sb, Sc, Sd, PDD, ICD, MFD, UAD, and LSOD to determine consistency across items for each scale. The results demon-strated high Cronbach's α score for items, Except the PDD, UAD, and LSOD constructs demonstrated a Cronbach's α score slightly below .70 (see Table 2 ). 
Results
This study had approximately 500 survey participants from both American and Malaysian Universities. A total of 157 learners completed the survey, yielding a response rate of approximately 32%. The gender rates of the final data set were approximately 49% male and 51% female. The participants in the final data set were approximately 57% American and 43% Malaysian. The respondents represented all age ranges over 18, with the majority of respondents indicating the 20-29 year-old category. About 55% of the respondents in the final data set were between the ages of 20-29. About 27% of the respondents in the final data set were between the ages of 30-39. About 15% of the respondents in the final data set were between the ages 40-49. And about 3% of the respondents in the final data set were between the ages 50-59. Factorial ANOVA was used to determine any significant differences between the cultural dimensions' mean scores and each of the OLS pillars. The Eb (F = 4.9, p = .029) and Ec (F = 5.2, p = .025) both showed significant difference between American and Malaysian learners' perceived OLS effectiveness in the course and professor pillars. The results indicate that American learners have a slightly higher perceived OLS effectiveness in the course and professor pillars than do Malaysian learners. The Ea (F = 1.6, p = .21) and Ed (F = .1, p = .82) both revealed no significant difference between American and Malaysian learners' perceived OLS effectiveness in the technology/support and learner pillars. 
STUDY LIMITATIONS
This study had three primary limitations. The first was that the sample used was only a small portion of the online learner population for the two countries. It will be necessary to sample a larger population from the two cultures to increase the generalizability of this study or to further or deepen our understanding of how culture affects the perceived effectiveness of OLS.
A second limitation of this study concerns its use of the term "culture." The term "culture" can be a very problematic. A so-called national culture can in fact be composed of people of various cultures [56] . In response to this very criticism, Hofstede [32] defended the use of national culture (people living in the same country), which he maintained to still be a reasonably distinct cultural entity for the purpose of research.
A final limitation of this study is that its results may have been affected by learners' preferences concerning the survey format. Though all participants in this study were active in online learning, it is possible those who completed this study's survey were more comfortable using a computer than those who chose not to participate. Therefore, the results may have been affected by learner preferences.
FUTURE RESEARCH
The first potential area of research based on the results of this study would be an attempt to replicate this study in other settings, such as in the collaborative environment of international organizations. This would potentially serve to increase the generalizability of the results of this study. A second potential focus of research this study could engender would be an attempt to include additional independent variables, such as academic major, enrollment status (full or part time), first language, graduate students, grade point average, etc. The addition of these variables might provide additional insights to the factors affecting learners' perceived OLS effectiveness. A third research study that might result from this study would be an attempt to replicate the current study using a larger sample with multiple locations and cultures. This would diversify the numbers of institutions represented while making it potentially easier to solicit more participants. This should also be considered in order to increase the generalizations of the results. A final research study that might result from this current study would be an attempt to replicate the current study at a future date. This could be done after a passage of approximately five years in order to reflect technological advances, changes in learner demographics and the greater acceptance of online learning in the educational environment.
IMPLICATIONS
This study has several implications for the existing body of knowledge in the IS field as well as for the practice of IS, most especially in the online learning environment with a cross-cultural context. The first implication concerns increasing globalization and the growing body of Webbased technologies, which together have blurred cultural and national boundaries. In other words, national culture and national borders no longer pose a barrier to the collaboration of learners across cultures. Yet at the same time, economically and technologically dominant cultures have largely developed the tools that dictate the nature of online education. It is hoped that this study will contribute to the further study of OLS in the cross-cultural context and help in the improvement or development of OLS better attuned to the cultural needs of non-western societies.
A second implication of this study is its finding that American learners demonstrate a slightly higher perceived OLS effectiveness in term of the course pillar compared to Malaysian learners. This may indicate that American OLS have course materials better suited to the cultural attitudes of its learner base compared to Malaysian OLS. Learning materials and objectives presented in online courses must be developed in a quality way and maintain that quality over time. According to Galusha [25] , course content is important because the quality of the course content affects learners' perception of the online course. Poorly designed course material can be a key contributor to learner attrition rates [25] . Simply having course content in an OLS without applying any pedagogical principles to their development is an ineffective way to developing an effective online course [25] . Therefore, having quality online course content better suited to the cultural needs of learners will increase the perceived OLS effectiveness in terms of the course pillar.
A third implication of this study is its finding that learners from a low PDD society, such as the United States, demonstrated a slightly higher perceived OLS effectiveness in terms of the course and professor pillars than those learners from a high PDD, such as Malaysia. Based on these findings, a preliminary suggestion might be that OLS course developers or professors create instructional methods more suitable to a high PDD society such as Malaysia. For instance, online learning instructors could encourage high PDD learners to be more active in seeking solutions with minimal guidance. Further, in the context of a high PDD society, such features as interactive videoconferencing might be an effective and valuable addition to an OLS, serving to enhance communications between the professor and learners. In addition, videoconferencing might also be used to validate understanding and provide feedback. This interactivity could provide high PDD learners with a more positive and effective online learning experience than they currently experience. Most importantly, OLS developers and professor could shift their instructional strategies from professor-centered instruction towards learner-centered instruction [27] . According to Wilson [62] , this would accommodate the diversity of learner needs.
A fourth implication of this study is its finding that those from a high ICD society such as the United States demonstrated a slightly higher perceived OLS effectiveness in terms of the course and professor pillars than learners from a low ICD society such as Malaysia. Based on these findings, in the context of a low ICD society, OLS course developers or professors should create or design courses that include more activities that are in general more collaborative and less individual-centered in nature. Low ICD society learners often prefer to work in groups, take collective responsibility, and are more likely to speak up within the context of their group than directly to the professor. Therefore, an OLS that included more collaborative activities and socialization might serve to increase perceived OLS effectiveness in the course and professor pillars among low ICD learners.
A fifth implication of this study is its finding that those from a strong UAD society such as Malaysia demonstrated a slightly lower perceived OLS effectiveness in terms of the course and professor pillars than American learners. Based on this finding, in the context of a strong UAD society, Malaysian OLS course developers and instructors should endeavor to create or design courses better structured for learners from a strong UAD society. Such a structured online learning environment is more suitable for strong UAD learners because it better accords with their cultural characteristics. More structured online course content will be better suited to the cultural needs of learners from a strong UAD society and thereby increase the perceived OLS effectiveness in terms of the course pillar.
